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TDE FDR:

Originally foreseen date end of March moved to May 15th (one day) +  QA on May 17th
(final dates communicated by Review Office this morning)

Review page:
https://indico.fnal.gov/event/58976/ (not yet updated for the dates/charge etc..)

FDR Content:
• TDE design. For the electronics components already mature at the time of PDR 

(https://indico.fnal.gov/event/53543/) and implemented in the tests of the two final top-
drift CRPs)

• Successful completion of TDE tests with two top-drift CRPs (CRP2-CRP3) in 2022
• Chimneys prototyping and design (prototyping and testing follows a parallel path to 

Module-0)
• Various engineering documents proper of the FDR level
• Response to PDR recommendations

FDR is a 90% design completion review, for missing or in progress items it should be indicated 
at the review a clear path for completion

https://indico.fnal.gov/event/58976/
https://indico.fnal.gov/event/53543/
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From Steve’s presentation at the VD information meeting on December 8th about FDRs

https://indico.fnal.gov/event/57368/contributions/256005/attachments/162237/214388/VerticalDrift_meeting_221208_TB_v3.pptx
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Only FDR (concerning FD2) held so far is DAQ on 22 Feb
https://indico.fnal.gov/event/57752/

Charge letter (we do not have yet a Charge letter for TDE, some specifities in FDR, but we 
can look in the DAQ Charge for a generic structure in common to all FDR)

Requirements/specs
Interfaces

Design choices 
completed

PDR recommendations
Tests completion
Procurement
QA
Resources

Risks

https://indico.fnal.gov/event/57752/
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Another 
example:

CRP FDR
Charge Letter
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Another 
example:

HVS FDR
Charge Letter
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Another 
example:

PDS FDR
Charge Letter
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DAQ FDR included a README document (appreciated by the Review) which was answering 
to the Charge questions and pointing to the related documents
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What foreseen so far for FDRs
https://indico.fnal.gov/category/586/ https://indico.fnal.gov/event/59023/

10/4 Final Design Review of the DUNE FD 
Integration and Installation: FD1-HD 
Installation, FD2-VD Installation, FDC 
Integration and Installation Infrastructure
(Charge not yet available)

https://indico.fnal.gov/event/59023/


Documents:
• TDR Chapter
• Document with design updates to TDR (if any)
• Requirements/specs (recently updated)
• Response to PDR recommendations

• Interface documents and drawings (see dedicated slide)
• Risks (recently updated)

• Mechanical drawings (chimneys, see dedicated slide)

• Electrical schematics and board layouts + BOMs (provided for electronics for PDR  complement with the missing 
ones of the cold/warm flanges)

• Grounding and Shielding plan (TDE grounding and shielding was reviewed with Terry and Linda on Feb 1st)  
suggested modifications to scheme for better clarity (improved drawing in progress)

• Electrical Safety (https://edms.cern.ch/document/2801355/1) with Electrical Cabling and Wiring (LV distribution 
system ampacity, fuses)  reviewed with Terry and Linda on January 27th,  document in FNAL format under work by 
Konstantin.  OK for FDR, Terry and Linda require the final document for PRR)

• QA/QC plan (provided in February, reviewed by DUNE QA Team, see slide) 

• Prototyping document for electronics (describing tests in 2022)
• Prototyping document for chimenys (development plan in 2023/4 )

• Production and planning document (update)
• Installation document (update)
• General improved editing of past documents provided for PDR

https://edms.cern.ch/document/2801355/1
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Interfaces:

• TDE has interfaces with:
DAQ, CRP and ICD

• DAQ interface has been already finalized (due to DAQ FDR  already passed and DAQ-TDE 
interface aspects reviewed in that occasion)

• CRP interface will be frozen for CRP FDR (some interface drawings are in progress)

• Changes for Installation document (?) FDR on April 10, changed introduced for installation last 
week in TDR for resubmission to LBNC of newer version to be clarified

• A formal signoff process of the interfaces is done for the FDR (we had to do it for the DAQ FDR)
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From TDR page 397,  new version resubmitted to LBNC on March 16th

Changes to be
Clarified on duration and overlap of 
activities (e.g. TDE/CRP)
From checks by Alberto on P6 the 
extended TDE duration is due to a 
hole in between the mezzanine 
installation and the rest of 
activities (should not be intended 
as continous)
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QA Plan

draft: https://edms.cern.ch/file/2737076/1/DUNE_FD2_Top_Drift_Electronics_(TDE)_Quality_Control_Plan_10Feb2023_v3a.docx

https://edms.cern.ch/document/
2737076/1

• QA/QC plan provided in 
February, reviewed by 
DUNE QA Team, some 
minor comments under 
implementation 

https://edms.cern.ch/document/2737076/1
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Mechanical drawings (details on what requested at FDRs)



15

Chimneys:

(last TDE meeting in January 
https://indico.fnal.gov/event/53965/contributions/258501/attachments/163357/216221/232601_DUNE_CM_VD_Chimneys.pdf)

Chimneys prototyping and testing follows a parallel path (standalone) to Module-0:

24 cards prototype + 48 cards prototype (24 cards prototype ordered in 2022, both 24/48 cards prototypes 
foreseen to be tested at IJCLAB in 2023)

Full test of (one) of the two chimenys at CERN in 2024 including cryogenics and full electronics equipement 
before PRR (electronics to be shared/moved from Module-0)

 We need to describe in a document and present at the review a clear development scheme for the 
completion of the validation phase

 Thermal simulations, it would be good to write a summary document about the results. Tests showed 
that a lot of heat exchange of the ASICs happens via the FEB metallic layers and their connection via the 
KEL connectors to the cold flange (x2 KEL 8901-068-177L-F per card 2x68=134 pins of 0.8 mm 
diameter, about 64mm2 cross section) to the cold-flange (do we take that into account in the simulation 
?)
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 Possible last design completion changes, we should also document them and the related 
plans

 Interface to cryostat (directly welded chimneys)  finalize this point
 Need to have a meeting with Jim and point out the difficult chimeny positions

 Blade changes: discussed at TDE session of January CM (Terry’s suggestion) to present at 
FDR the classical design and mention that there is also an alternative design under test 
for simplication/value engineering

 Completion of PCB flanges design
 Provide all mechanical drawings

 Installation procedure (is there any drawing update for the cart ? Mechanical safety 
validation needed by Compliance office ? Rodolphe is writing a note on that ) Any needs 
related to Installation FDR ?
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Among PDR recommendations:

• Undergo a safety review through the DUNE Compliance Office prior to FDR

 for electrical safety this is handled,  compliance office should concern the 
chimneys installation​ (see Rodolphes’s note)

• Finalize the cooling studies of the 24-board chimney version before the FDR. 
Tests done with chimneys loaded with heating boards are to be done before 
the FDR while tests with chimneys loaded with front-end boards are to be 
done before the PRR

need to specify a plan (see previous comments)
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Discussion


